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THE HEMORRHAGIC DISEASE OF THE NEW BORN 
BY 
FLOYD IRA HOHNSTEIN 
SENIOR THESIS 
APRIL 15, 1932 
TIm UNIVERSITY OF NEBRASKA 
COLLEGE OF !mDICINE 
INTRODUCTION: 1 
The Hemorrhagic Disease of the New Born is a distinct 
disease entity, characterized by a marked tendency for 
new born infants to bleed during the first week of life. 
Both clotting and bleeding time are definately prolonged 
before there are any hemorrhagic manifestations. The 
essential symptom is the snontaneous escape of blood from 
small blood vessels, in any organ or structure of the 
body, evident or concealed, unassociated with delivery, 
syphilis, sepsis or any other process. 
The nomenclature is complex and confusing. Terms 
found in the literature are Melena, Hemorrhagic Diathesis. 
Omphalorrhagia Neonatorum, Hemophilia Neonatorum. Names 
applied to the site of bleeding have led to terms as 
Purpura of New Born (hemorrhage in skin), Melena (intestinal 
tract), Om~halorrhagia (umbilical cord), Hepatic, Adrenal 
and Cerebral Hemorrhages. 
Much of the confusion in the literature, especially 
regarding etiology, arises from the failure of many 
observers to clearly differentiate between the various 
hemorrhagic conditions in the new born. 
This discussion deals with the type of spontaneous 
hemorrhage in new born infants, not inherited, nor 
secondary to any other disease, but due to a decreased 
blood clotting function. 
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HISTORY: 2 
Although the manifestations of the Hemorrhagic Disease 
of the New Born are among the oldest known to man j our 
knowledge of it is comparatively recent. 
Probably it's first mention in the literature was by 
Mauriceau in 1682. 
In Cheyne's "Essays on the Diseases of Children" pub-
lished in Edinburgh in 1801, there was a description of a 
well marked case with a colored plate illustrating postmortem 
changes. 
In 1850, Henry I. Bowditch of Boston reported twelve 
cases of hemorrhage from the umbilious vrlth a desoription 
of signs and symptoms. Two years later Francis Minot of 
Boston described the condition with an analysis of forty-six 
eases t 84 percent of which were fatal. 
In 1891, Townsend reported a series of thirty-two cases 
with an accurate description of the disease, to which he gave 
the name "The Hemorrhagic Disease of the !~ew Born", by which 
it is now known. In 1894, he (41) reported fifty cases of 
bleeding in new born that were self limited and definate in 
character. He classified them as to site of hemorrhage and 
observed that in all but three the bleeding showed itself 
during the first seven days of life, the majority beginning 
on the second or third day. He suggested an infectious origin. 
In 1906, Lequex in his "Paris Thesis" (quoted by 27) 
illust_ated the confusion and lack of knowledge of this condi-
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tion, by presenting four stages of historical interest and 
study. 
1. Up to 1825 f Period of Confusion. 
2. 1825 to 1835 - Period of Clinical Observation. 
Widely varying causes were cited. Too late tying of the 
umbilical cord had it's supporters. while too early 
ligature was a.s warmly advocated by others. 
3. 1835 to 1875 - Period of Patho10gico - Anatomic 
Studies. A variety of lesions such as embo1ism~ ulcera-
tion, patent ductus arteriosus were found associated with 
hemorrhage and considered as the cause. 
4. 1875 to 1906 - Period of Laboratory Study. This 
being the period of early development of bacteriology, it 
is not atfCange that nearly every pathogenic bacteria was at 
one time or other considered as the agent producing the 
disease. 
5. The Present Period - beginning with 1908. This has 
been concerned largely with studies of the physiology of 
blood coagulation. 
INCIDENCE: 
Great variation of opinion exists regarding the frequency 
with which this condition occurs. 
In 1894, Townsend (41) in reporting fifty cases consider-
ed the incidence about 0.57 percent in all births, with the 
distribution between sexes about equal. 
Warwick (43) in a study of eighty-one:,; infants at Miller 
Hospital, st. Paul, Minnesota, found that 3.7 percent 
developed symptoms of Hemorrhagic Disease of the New Born. 
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Schloss and Commiskey (31) considered that the condi-
tion varied in frequency from 1 in 1800 to 1 in 116 births. 
At the Jefferson Hospital in Philadelphia (6) one 
case occurred in every 1200 births and at the Philadelphia 
Lying-In Hospital (6) one in every 1897 births. 
At the New Born Clinic at the University of Minnesota 
(27) one case occurred in every 100 births. Most observers 
(16) consider the latter more nearly the actual incidence. 
Cerebral hemorrhage is the cause of death in more 
than fifty percent of infants dying intrapartum or within 
a few days after birth. Hemorrhagic Disease of the New 
Born is the causative factor in from twenty-five percent 
(26) to forty-four percent (44) of these cases. 
Much of the above discrepancy arises, due to the fact 
that early observers took note only of the cases of 
external bleeding and overlooked the internal hemorrhages. 
ETIOLOGY A1~ PATHOLOGY: 
During the earlier periods of investigation, 
Hemorrhagic Disease of the New Born was ascribed to widely 
varying causes. Among these were asphyxia from prolonged 
labor, general plethora, congestion of the mesenteric 
arteries, respiratory embarrassment, vascular thrombosis, 
rupture of blood vessels, irritation due to swallowed 
amniotic fluid and too early ligation of the umbilical cord. 
The occurrance of melena, was explained on the basis of 
inflammation of the gastro-intestinal tract, or originating 
from ulcers or erosions of the mucus membranes. 
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Many of the early writers considered haamophilia as 
a frequent cause of spontaneous hemorrhage in the new 
born. Grandidier reported that in 6.0 percent of cases 
he found haemophi1ia,either from a distinct history, or 
they recovered and remained bleeders in later life. It 
has since been found however, that haemaphi1ia is rarely 
manifested in the new born, and while the coagulation time 
is prolonged, the bleeding time is normal. 
About the time bacteriological studies were so 
successful in revealing the oause of many morbid oonditions, 
search was made for a speoifio microorganism as the 
etiological factor in this condition. Townsend (41) in 
1894 in reporting a series of 50 cases,noted that 12 infants 
in this series had a temperature of 10L - 103, the 
temperature dropping to normal or below on cessation of the 
hemorrhage. He concluded that this suggested the condition 
as being of an infectious character. 
Nicholson (49) reported that in 1500 births at the 
Sloan Maternity Hospital during a period free from puerperal 
infection, there were no cases of hemorrhage, but in a 
subsequent 225 deliveries during the prevalance of 
puerperal infection, there were eight cases of hemorrhage. 
Klebs (quoted by 31) in 1875 described an organism 
and oal1ed it "Monas Hemorrhagicum" whioh he found in the 
tissues of an infant dying as the result of hemorrhage. 
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Following this various other organisms were isolated 
and described. The results were very inconstant, the pus 
cocci, B •. coli, B. typhosus, B. enteritides, B. lactis 
aerogenes, Klebs Eoeffler baoillus, Freidlander's bacillus 
were among the organisms recovered on autopsy. An 
objection (31) to many of the baoteriological examinations 
may be made in that the evidence in most cases rested on 
postmortem findings, 12-24 hours after death and may thus 
have represented postmortem invasions. No speoific 
organism that was constantly present was demonstrated. 
Thus these findings merely indicate that hemorrhage may 
ooour during the oourse of baoterial infection. 
Syphilis was considered by other observers as an 
etiologioal factor. An objeotion (31) raised was that 
observers were unable to demonstrate vasoular changes in 
syphilitic infants. 
Cerebral injury was another factor considered, but 
this seemed inprobable (3l}sinoe there were oases of gastro-
intestinal hemorrhage observed in which there was no evidence 
of brain injury. Intracranial hemorrhage was later consider-
ed a symptom and not a cause. 
Weber (quoted by 2}in Germany, about 1850, observed a 
great delay in the coagulation of the blood and referred 
to the futility of local measures in controlling the 
hemorrhage. Other observers (31) noticed that in many cases 
the blood remained fluid for many hours after death. 
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Lucas (48) and other writers then suggested that the con-
tinued hemorrhage was depe~dent on delayed or incomplete 
coagulation of the blood. I 
Sohloss and Commisky I( 31} found in two cases that 
I 
I 
there was no coagulation ir one halt and one and one-half 
hours. The patient however recovered, and then the coagu-
lation time was tound to b~ tour minutes in both cases. 
I 
They reported 5 additionali cases, which undoubtedly were 
not true cases of Hemorrha~1C Disease of the New Born, in 
I 
which there was no marked phange in the coagulation time 
! 
during the hemorrhage, and I after recovery. They concluded 
that absent or delayed coa~ulation time was not constant. 
I 
They oonsidered that when ~he coagulation time was normal 
I 
yet hemorrhage occurred, trat it was because retraction ot 
the clot was detective or _bsent. 
I 
In 1908 Lambert (20) reported a oase of hemorrhage in 
! 
an infant eight hours after birth. The bleeding began tram 
the umbilical cord, three ~ours later there was epistaXiS 
I 
and a temperature elevatior to 102.2. Thirty minims ot 
olei ricini and two grains I of calcium lactate was given 
every two hours, but Witho~t efteot. The intant became ex-
sanguinated. Four days la~er as a last resort, a direct 
I 
transfusion from the father' by end to end anastomosis was 
given. The symptoms were relieved almost immediately. 
Lambert decided that suoh ~ sudden change incondition, could 
8 
not be due to a structural regeneration in the capillary 
vessels, nor to a sudden overcoming of infection. The 
only possible explanation of so rapid a change, must be 
found in a chemical condition of the blood. 
Sohwartz and Ottenberg (33) in 1910, reported two 
cases of hemorrhage in new born in which the bleeding was 
uncontrollable, and the coagulation slow or absent. 
They concluded that impaired coagulation was the immediate 
oauseof this hemorrhage, probably due to destruction of, 
or interference with the produotion of thrombokinase. 
Out of all the previous confusion regarding etiology, 
Sohloss and Commiskey (31) have brought out a simple 
understandable classification regarding hemorrhage in the 
new born. 
1. Traumatio - obstetrical or surgical proceedures. 
2. Accidental - insecure tying of cord etc. 
3. Spontaneous (a) Symptomatic - sepSiS, congenital 
syphilis or haemophilia. 
(b) Idiopathic. 
The idiopathic is the true Hemorrhagic Disease of the 
New Born as first suggested by Townsend (41). This is 
characterized by spontaneous bleeding on the first, second 
O~ third day after birth, unassociated on the first 
appearance of the bl~~ding by any other symptoms. 
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Townsend (41) in an analysis of 50 cases, found that 
in all but 3 oases, the bleeding showed itself during the 
first seven days of life, the majority of cases beginning 
on the seoond or third days. Beveridge (4) in 18 cases 
of hemorrhage in which no souroe of sepsis was found, nor 
any lesion suggesting syphilis, everything being normal; 
found that the bleeding in all oases began on or before the 
fifth day, the majority beginning on the seoond day. 
Rodda (25, 26) determined the coagulation time on 126 
normal new born infants within the first twenty-four hours 
and found this to average seven minutes, with an arithmeti-
cal deviation of one and one-half minutes, giving an 
approximate range of five and one-half to eight and one-
half minutes.More than ten minutes means delayed coagulation. 
He noted that the ooagulation time varied on different 
days, there being a tendency to prolongation over the 
seoond, third and fourth days, with a maximum on the fifth 
day, and a return to the time of the first twenty-four 
hours before the tenth day. 
A study was also made of the bleeding time, and in 
126 cases the average time was three and one-half minutes. 
A range of two to five minutes may be considered normal. 
Beveridge (4) made similar observations on normal 
new born infants at the Glasgow Maternity Hospital. The 
average coagulation time in seconds on the first day was 
10 
118.2, second day 139.6, third day 137.0, fourth day 134.5 , 
fifth day 123.5, sixth day 115.9, seventh day 119.4, 
eighthday 108.3., ninth day 104.7, tenth day 103.4. The 
average bleeding time was two and one-half minutes. Other 
investigators (44) (48) have made similar observations. 
The greatest incidence of Hemorrhagic Disease of the 
New Born is on the second to fifth days, thus corresponding 
with the period in which there is normally a prolongation 
of the coagulatioh time. It has been suggested that the 
pathogenesis, may in part be dependent on a delay in reach-
ing the normal level. 
Rodda (25) studied a series of cases presenting a 
coagulation time above the normal range. All these cases 
presented an exaggeration of the normal curve of the 
coagulation time. In two cases a prolonged bleeding time 
accompanied the delayed coagulation time. Cases showing 
prolonged coagulation time and normal bleeding time, 
showed no hemorrhage. It would appear therefore that the 
hemorrhagic tactor is a complex of delayed coagulation 
time and prolonged bleeding time. The variations from the 
normal range of coagulation and bleeding times, are due to 
some deficiency of coagulation properties, or excess of 
anti-clotting substances, which may gradually be overcome. 
This may be hastened by the subcutaneous administration of 
blood. In all eases a return to normal findings occurred 
on the 10th day. 
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Sherman and Lohnes (34) studied the blood daily for 
five days in 100 cases. Taking Rodda's figures of 9 
minutes for the upper limit for clotting, and 5 minutes 
for the upper limit of bleeding time; they found 28 oases 
in which the bleeding time, and 12 cases in Which the 
clotting time was prolonged. One oase had a clotting time 
of 10 minutes, four of 11 minutes, one of 12, one of 13, 
two of 14, two of 15 and one of 16 minutes. Nine oases 
showed a bleeding time of 6 minutes, five of 7, five of 8, 
one of 9, one of 10, two of 11, one of 13, one of 23, one 
ot 25, and two of one hour. All eases returned to normal 
before the 10th day. Their eases showing bleeding.were 
characterized by a prolonged bleeding rather than clotting 
time. Theuoonoluded that there might be two conditions 
present. One in whioh there is a failure of the clotting 
process, and the other in which the fault lies in the 
vessel itself. Although the blood clots, there is some-
thing lacking in the clot, which causes it to fail to ad-
here to the vessel wall, and by its contraction to seal the 
vessel. 
Before considering the deficiency in the mechanism of 
coagulation in Hemorrhagic Disease of the New Born, it may 
be well to give a brief account of Howells (13) (14) 
theory of the normal coagulation of blood. A graphic presen-
tation would be as follows: 
ANTITHROMBIN ~,------THROMBOPLASTIN 
~ ~ 




The oiroulating blood oontains normally all the neoess-
ary fibrin factors, namely, fibri,:lnogen, prothrombin and 
oaloium. These substances are prevented from reaoting, and 
the normal fluidity of the blood is maintained by the fact 
that antithrombin is also present. and this substance pre-
vents the calcium from aotivating the prothrombin to 
thrombin. In shed blood, the restraining effeot of the 
antithrombin is neutralized by the aotion of a substance-
th~omboplastin, furnished by the tissue elements. In Mammalia 
the thromboplastin is derived from the elements of the 
blood itselt - blmod platelets. In the lower vertebrae, the 
supply of thromboplastin in normal clotting, oomes from the 
external tissues. 
When olotting takes plaoet the thromboplastin which has 
been set free by cell injury, neutraliZes the antithrombin. 
This frees the prothrombin, which at onoe combines with 
oalcium to form thrombin. The free thrombin coagulates the 
fibrinogen. forming fibrin and giving the normal olot. It 
is evident, that this balance of antithrombin and prothrombin 
must be extremely delicate, and oapable of rapid adjust-
ment. 
Kugelmass (17) has oontributed the most reoent ex-
planation of the clotting meohanism. He believes that the 
blood plasma so long as its oonstituents are not dissociated 
by extraneous foroes, is a single oomplex in equilibrium, 
rather than a mixture of SUbstances. Blood when shed, has 
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the physiological function of dissociating into the compo-
nents necessa~y for the clotting reaction. The blood clott-
ing funotion, then depends first on the degree of dissocia-
tion of the plasma - the incubation period of clotting, and 
second, on the liberation of certain sUbstances in sufficient 
concentration to form a gel - the aotual clotting. The 
dissociation of shed blood adequate to yield a clot, is a 
determining pre-clot function. A graphic presentation of 
thi s process would be as follows: 
Contact Catalysis (Calcium ++ ) 
{ (Prothrombin) (Thrombin) 
( 












( ) ( ) 
Period of plasma dissociation Period of clotting. 
The quantitative determination of the dissociated com-
pounds involved in blood coagulation, offers a basiS for 
evaluating the clotting function of the blood, and in.a 
clotting deficiency, the value of eaoh of the clotting 
substances indicates the nature of the deficiency. 
Antithrombin maintains the stability of the plasma 
complex, and its content is directly proportional to the 
colloid stability of the blood. When blood is shed, the 
dissooiation of the plasma produces clotting components, 
which by mass aotion, decrease the stabilizing effect of the 
antithrombin. 
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Prothrombin is electro negative in the blood, and 
acts as a nucleus of electrical condensation of the 
olotting components in the formation of a gel. It t;;sc;J.e~ne-en­
tration is direotly proportional to the clotting aotivity 
of the blood. 
An adequate platelet oount with rapid diSintegration, 
liberating phosphatides, is also necessary. 
Fibrinogen oonstitutes the potential clot struoture, 
dispersed in the plasma in the most readily preoipitable 
form. It's transformation into fibrin completes the 
olotting reaction. 
Whipple and Hurwitz (50) in 1911 made the first attempt 
by means of experimental work to determine the defioienoy 
in the meohanism of coagulation in Hemorrhagic oonditions 
of the New Born. In their work with the infants blood they 
found that the addition of calcium ohloride did not produce 
ooagulation. Henoe there was no defioiency of oaloium. 
The addition of normal, defibrinated human blood, 
oaused the infants blood to coagulate completely in three 
to four minutes; showing there was no defioiency of 
fibrinogen, and also that an antithrombin was not the cause 
of the delayed coagulation. Defibrinated blood contains 
both thrombin and thrombokinase. 
Defibrinated human blood, which had been heated to 60 
- 63 degrees oentigrade for 35 minutes to destroy the 
preformed thrombin. caused the infants blood to clot in 
six to seven minutes. Coagulation however, was incomplete, 
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and the resulting clot soft and gelatinous. 
They concluded that the deficiency was due to a lack 
of thrombokinase, but that their results were not con-
clusive, since Rowell (13) had shown in 1910, that he had 
obtained a pure thrombin under conditions in which even 
greater heat had been used. Hence the preformed thrombin 
may not have been destroyed. 
In 1912 Whipple (46) reported a case of Hemorrhagic 
Disease of the New Born. The infant was normal until the 
second day, when bloody stools were passed with symptoms 
of internal hemorrhage. Bleeding from the nose and fore-
skin occurred on the fourth day, with death the same day. 
There was no evidence of septicemia or syphilis, which 
was substantiated by histological studies. Autopsy, two 
hours after death, showed no clots in the vasoular 
system. There was evidence of hemorrhage in the intestine, 
lungs and spleen. Fibrinogen and calcium were found 
present, and various tests gave no evidence of the presence 
of antithrombin. Thrombin was tested a~d found absent. 
It was concluded that the absence of blood coagulation was 
due to an absence of thrombin or prothrombin. 
Examination of the lung showed the presence of old 
fibrin but no fresh fibrin. Thus, a few days previous to 
death the tissues were able to ooagulate the fibrinogen 
and form fibrin - a process impossible during the last two 
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days of life. This shows that prothrombin had been pre-
sent in the blood at birth, becoming absent during the 
first few days of life. study of the case offered no 
anatomical evidence to expmain the disappearance of 
prothrombin. 
In 1913, Whipple (47) reported a detailed blood 
examination, of a child dead of Hemorrhagic Disease of the 
New Born. The infant's plasma was readily clotted by 
fresh serum or pure thrombin. Fibrinogen and calcium were 
present in normal amounts, with an abundance of thromboplastin. 
The infantts plasma did not delay the coagulation of normal 
plasma, thus showing an absence of any antithrombin excess, 
The results were conclusive, in proving that the only blood 
abnormality was the absence of prothrombin. The beneficial 
effect following injection of whole blood, is a result of 
supplying this missing factor. 
Kugelmass, (16)(17) believing that the quantitative 
determination of the dissociated compounds involved in blood 
coagulation, offers a basis for evaluating the clotting 
function of the blood; determined the relative composition 
of the blood clotting constituents,in an infant with 
Hemorrhagic Disease of the New Born, as compared with a 
normal infant. The prothrombin was 0.1 compared to a normal 
of 1.0, fibrinogen 0.6 with a normal of 0.5, antithrombin 
was 1.0 in both, platelets 280,000 with a normal of 250,000, 
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and percentage of platelet disintegration 40 with a normal of 
50. He devised a formula to determine the clotting index: 
(PROTHROMBIN) X (FIBRINOGEN) 
INDEX = 
ANTITHR O:rvIfBIN • 
Introducing normal values for these substances, the~,ft 
normal index is found to be 0.5. Values over 1.0 indicate 
a marked tendency to clot, and values below 0.2 indicate a 
marked tendency to bleed. The index in the infant with 
Hemorrhagic Disease of the New Born was 0.06. This index 
reveals the true blood status, as a fundumental basis for 
the characterization of this hemorrhagic disturbance. 
Thrombin (46) injected into normal animals does not 
cause intravascular clotting,but an antithrombin production, 
which neutralizes the dangerous excess of thrombin at once. 
When blood (thrombin) is injected into infants in this 
condi tion, t'.1:11:8 phenomena does not take place, since we are 
not dealing with a normal blood. In normru. blood, the 
prothrombin is present, but anchored or fixed by the normal 
antithrombin present in sufficient amount for this purpose. 
In Hemorrhagic Disease of the New Born, the prothrombin is 
lacking, and this normal balance is absent - the antithrombin 
is not bound or satisfied. When blood (thrombin) is 
introduced, a necessary part of the thrombin will enter into 
combination with the unsatisfied or unbound antithrombin 
normally present, and the excess of thrombin will be 
neutralized in the normal manner. Now the equilibrium of 
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the blood, the normal balance of antithrombin and thrombin 
or prothrombin, is established; so the oirculating blood is 
in a position to react normally to any injury causing a 
produotion of thromboplastin. 
It has been definately established that there is a 
defioienoy of prothrombin, and a disturbance of the anti-
thrombin - prothrombin balance, But this defioiency of 
prothrombin has not been explained. It has been shown that 
it is present at birth, and then suddenly disappears from 
the infant's blood stream, and that the clinioal manifesta-
tions of Hemorrhagio Disease of the New Born then ensue. 
In an approach to this problem, it may be well to first 
oonsider the origin of these substances. 
Aocording to Howell, (13) (14) both antithrombin and 
fibronogen are formed in the liver. 
Thromboplastin seems closely related, if not identical 
with cephalin. It is derived from the platelets but also 
from the tissue cells. Prothrombin also seems to be derived 
from the platelets, which when activated forms thrombin. 
The platelets are lipoidal protoplasmic separations from 
megakaryocytes in the bone marrow. Kugelmass (1) in a more 
recent contribution, states that it has been established, 
that prothrombin is a globulin synthesized in the liver. 
Warwick (44) found that the platelet count was de-
creased, and showed a curve corresponding to the curve of 
bleeding and coagulation time. Other observers, (51,21) 
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(48, 15, 34) have since shown that the platelets are not 
reduced in number, and that there is no correlation 
between platelet count and coagulation or bleeding time. 
There is, howe~er, evidence {2l.48} to show that there 
are qualitative changes in the blood platelets. Lucas 
(48) believes this is the basis of the normal prolongation 
of clotting in the first five days - producing a lack of 
prothrombin. An exaggeration of this being the basis of 
hemorrhage. 
Sooy and Moise (39) used the quartz lamp in Hemorrhagic 
Disease of the New Born with benefit, the platelet count 
increasing tremendously. 
Sanford (29) found that short exposures to ultra violet 
light lowered the bleeding time of the blood in new born 
infants, did not affect the coagulation time, and increased 
the platelet count, but only temporarily. This coincides 
with the observations of McCallum (22) in Toronto, Canada, 
who noticed that the greatest incidence of the ~isease 
occurred, when the ultra Violet rays of the sun were 
scarcest. He concluded that since ultra violet light tends 
to conserve at least one vitamine, thHt it is quite 
possible that the lack of prot:tJ.rombin is brought about by 
a lack of vitamine B. in the infant's blood. It has been 
shown. (23) experimentally in rats, that !.:avitaminosis is a 
cause of hemorrhage in the new born. In the case of an 
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infant developing Hemorrhagic Disease of the New Born, 
the mother's diet was found markedly deficient in water 
solusble vitamine B. 
Kugelmass (19, 18) further shows the relationship 
of diet to Hemorrhagic Disease of the New Born. A 
mother who had lost her four previous children from this 
disease, entered upon her fifth pregnanoy. A deficiency 
of prothrombin was demonstrated in her blood during the 
second month. She was placed on a high protein diet. and 
at full term was delivered of a normal infant, that 
developed no symptoms of hemorrhage. 
That it is not entirely a matter of such dietary de-
ficiencies, was shown by Sanford (30) who reported a twin 
birth without anesthesia, in which hemorrhage developed 
in one, and not in the other. He further showed, that 
nitrous oxide used during labor caused a prolongation of 
the average bleeding time a'tb±tth;of, one:}mi:hute9'3.~nCi,'6fc;J:::: 
the coagulation time of two minutes. Ethylene prolonged 
the average bleeding time two minutes, and the coagulation 
time 'threel:Jlli:nutes. In both instances, bleeding and 
coagulation time were normal by the ninth day. The manner 
in which the anesthetics produce their effect, is undeter-
mined. It maybe because of a common property, such as 
partial asphyxia, which Graham (11) concluded was the basis 
of the hemorrhage in new born infants following the use of 
chloroform anesthesia. Both suggest that some pathologiC 
21 
change in the liver may be responsible. 
It has been previously shown (l~ 13, 14) that anti-
thrombin, fibrinogen and protr~ombin are all synthesized 
in the liver. Sherman and lohnes (34) have suggested 
that the deficiency of prothrombin may result from the 
effect on the function of the liver, produced by the 
circulatory change immediately following birth. That it 
does not occur more frequently, being due to the fact that 
only from 15 to 20 percent of the normal Quantity of liver 
tissue is necessary to meet the ordinary body needs. The 
objection to this could be made, that under the same in-
fluences, the liver might produce substances that would 
both accelerate and retard coagulation. 
It seems improbable that any of these factors playa 
part in the causation of Hemorrhagic Disease of the New 
Born. The olear cut features of this disease makes it seem 
likely that a single cause or set of causes, the same in 
each instance, is operative. However, the underlying basis 
of the blood ohange in Hemorrhagic Disease of the New Born, 
still remains undetermined. 
SYMPTOMS MiD DI.AGNOSIS: 
The average new born infant is in a transitional period 
between release from the obstetrician and supervision by the 
pediatrician, with consequent diffusal of medical responsi-
bility, and unnecessary delay in problems pertaining to 
hemorrhagic disease. Careful daily observations of the mode 
of adaptation of the new born infant to the new order 
of things, is indispensalble for recognizing early manifesta-
22 
tions of potential disease, oonstitutional, aoquired or 
seoondary to the birth prooess. 
Bleeding {16} from any souroe in the new born, is 
either the result of vascular injury, or of aotual dis-
turbanoe in the olotting meohanism. The most frequent 
hemorrhagio manifes'tations in the new born during the 
first few days of life, are due to the physiologio hyperemia, 
whioh may be so marked that rupture of the small blood 
vessels ooours, with extravasation of blood into the 
tissues. When symptoms indioative of infeotion are asSoo-
iated with the bleeding, it may also be due to sepsis or 
syphilis. 
However, when there is oontinuous oozing of blood 
from any part of the body, on the first to thtrd days 
after birth, unassooiated on the first appearanoe of the 
bleeding by any other symptoms, it is usually oonstitu-
tional in origin, and referable to Hemorrhagio Disease of 
the New Born. Daily olotting and bleeding time determina-
tions of all new born infants, should be made whenever 
there appears the slightest bleeding from any souroe. or 
if there are symptoms indioative of ooncealed hemorrhage. 
Many authorities (43.40, 25, 8, 21), oonsider 
that olotting and bleeding time determinations, should be 
made routinely on every new born infant on the first, 
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third and fifth days, so that a diagnosis of potential 
hemorrhagic disease may be made before bleeding or 
symptoms occur, and a prophylactic injection of blood 
administered. Since a diagnosis can be made much 
earlier from blood studies, than from the symptqms. 
Rodda, (25) devised a simple clinical method for 
determining the coagulation time in infants. It con-
sists in collecting one drop of blood, in a clean watch 
glass containing a No. 16 lead shot. The end point of 
coagulation occurs, when the shot is caught up on the 
fibrin and no longer rolls. This simple practical 
method detects only gross variations from the normal 
range. This, however, is sufficientlysaccurate for 
diagnosis. 
Duke, (7) likewise devised a simple method for 
testing the bleeding time, which is quite independent of 
the coagulation time. The ear is punctured with a sharp 
needle, and the blood wiped up every minute by blotting 
paper. The end point occurs when the bleeding ceases. 
By these methods, determinations (25,26, 4)on normal 
new born infants have shown, that the normal coagulation 
time varied from five and one-half to eight and one-half 
minutes,during the first twenty-four hours, with a 
tendency for prolongation over the second, thtrd and 
fourth days, reaching a maximum on the fifth day, and 
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a return to the time of the first twenty-tour hours betore 
the tenth day. The bleeding time showed a normal range ot 
two to tive minutes. Thus more than ten minutes means 
delayed coagulation, and over tive minutes means prolonged 
bleeding time. 
When there is prolonged coagulation time but normal 
bleeding time, no hemorrhage occurs. The hemorrhagic 
tactor is a complex ot delayed coagulation and prolonged 
bleeding time. 
The greatest incidence ot Hemorrhagic Disease of the 
New Born is on the second to tifth days, thus correspond-
ing with the period in which there is normally a prolonga-
tion ot the coagulation time. 
The tests devised by Rodda and Duke are simple, 
require no elaborate equipment, and can be done by anyone. 
It these determinations were made routinely in every 
oase, a diagnosis could be made early, and it the coagula-
tion time exceeds ten minutes, or the bleeding time five 
minutes, proper treatment could be instituted and the 
disastrous after ettects and sequelae avoided. 
Thus (16) we see that this is a distinot disease 
entity, oharacterized by a marked tendency for new born 
intants to bleed during the first week of life. It is 
further charaoterized by a definate prolongation of both 
olotting and bleeding time, before there are any 
hemorrhagio manifestations. It is due to a decreased 
I 'j" 
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clotting function, not inherited, nor secondary to any other 
disease. These simple determinations are diagnostic either 
of potential, or actual Hemorrhagic Disease of the New Born. 
Kugelmass and Tritsch (19) (1) have carried on in-
vestigations along the line of prenatal prevention of 
potential Hemorrhagic Disease of the New Born. It is known 
that in this condition, the prothrombin of the infants 
blood is below normal in quantity_ They believe that since 
the blood of the foetus is in equilibrium with the maternal 
blood, any deviation in the concentration of the clotting 
components, would be manifest in the maternal blood, 
studied early in the course of pregnancy. The evaluation of 
the blood clotting function of maternal blood, would thus 
offer a basis of prediction of potential Hemorrhagic Disease 
of the New Born developing in utero. Such an early 
diagnosis would be more favorable for prenatal preventative 
therapy. 
They cite a case where blood eXaIDJ.nation during the 
second month of pregnancy, showed a low prothrombin and 
fibrinogen content. As a result of this early diagnosis, 
the mother being placed on the proper dietary regimen, 
she was delivered of a normal infant at full term. Her 
four previous babies had all died of the disease. 
This, however, offers little in the way of diagnosis, 
since this proceedure is too complicated for routireuse. 
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The essential symptom is spontaneous bleeding, coming 
from almost any mucus surface, or into any organ of the 
body. The onset is usually on the second or third day and 
is unassociated with delivery, syphilis, sepsis or any 
other process. 
The hemorrhage may be subcutaneous, hence the term 
Purpura of New Born; or from the umbilical cord. The 
hemorrhagic tendency may be latent, until an abrasion of 
the skin, opening of a hematoma, forcible removal of a 
clot or circumcision, give occasion for protracted bleed-
ing. 
In concealed bleeding (4) , the hemorrhage may occur 
into the abdominal viscera and very confusing clinical 
Signs and symptoms ensue. When the hemorrhage is into 
the lungs, the infant may become dyspneic or cyanotic with 
usually a temperature elevatio,n" vomiting and refusing to 
nurse. The infant becomes restless, there is a marked 
pallor and finally prostration - all the signs of aesevere 
secondary anemia. 
When the bleeding is in the gastro-intestinal tract, 
the stools may show clear blood or be black and tarry. 
There may be a dark brown vomitus if the bleeding comes 
from the nose, mouth or stomach. 
The hemorrhage may also be cerebral (40) in location 
and develop insiduously. The infant becomes drowzy or 
irritable, has difficulty in swallowing and later refuses 
to nurse. There may be musc ul ax" twitching with retraction 
of the head, convulsions or paralysis. Examination of the 
2'7 
fontanelles may disclose a distention and tenseness, at times 
of a board-like degree, or actual bulging with loss of 
pulsation. The sutures may be seperated and the veins of the 
eyelids and forehead prominent and dilated. With a moderate 
degree of cerebral compression the pulse is slow, but when 
medullary paralysis is imminent it becomes rapid. Freauent-
ly there is inequality of the pupils and ocular palsies. 
There may be (2'7) marked disturbances of respiratory and 
cardiac rhythm with vasomotor symptoms. 
Cerebral hemorrhage (44, 26) is the cause of death in 
more than 50 percent of infants dying intrapartum, or within 
a few days after birth; and more than half are due to 
Hemorrhagic Disease of the New Born. 
Townsend (41) and Beveridge (4) classified a series of 
'74 cases of Hemorrhagic Disease of New Born, as to sources 
of hemorrhage. They found that hemorrhage from the intestines 
occurred in 3'7 cases, stomach in 29, mouth in 19, nose in 
16~ umbilicus in 25, ecchymosis of skin in 32, scratch of 
skin in 1, cephalhematoma in 3, meningeal in 5, abdominal 
cavity in 4, pleural cavity in 2, pulmonary in 6, thymus in 
2, pericardium in 2, and from the kidneys in one case. In 
5 cases hemorrhage occurred simultaneously from the gastro-
intestinal tract, nose and umbilicus with ecchymosts in the 
skin. In 20 cases the hemorrhage was from the gastro-
intestinal tract alon~, in 3 cases from the umbilicus alone 
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and in 6 cases the only signs of bleeding,were ecchymosis 
in the skin. 
The essential feature is bleeding which may be from 
almost any part of the body, the exact symptoms depending 
upon the site and degree of hemorrhage. In all cases 
where any doubt or confusion exists, coagulation and bleed-
ing time determinations are definately diagnostic. 
TREA.TMENT: 
Hemorrhagic Disease of the New Born was originally 
treated locally by various means; as by the use of ergot, 
hydrastis, adrenal in , ice water, or by the administration 
of calcium or gelatin by mowth~ The results were 
universally disapPointing, with a mortality according to 
various observers (41, 21, 15, 2), ranging from 50 to 85 
percent, 
The first notable advance in treatment was in 1908 
when Lambert {20}, reported a transfusion in a severe 
case of Hemorrhagica Neonatorum. An anastomosis was made 
between the right popliteal vein of the infant, and the 
left radial artery of the father, and enough blood allowed 
to flow into the infant to change the skin from a pale, 
transparent whiteness to a brilliant red color. There 
was almost immediate cessation of the hemorrhage, and the 
infant made an uneventful recovery. 
Welch in 1911 (quoted by 21) first showed the value 
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of suboutaneous injeotions of human blood serum. In a 
series of nine oases only one died. 
During the same year Schloss and Commiskey (31, 32) 
introduoed the subcutaneous use of whole human blood, 
injecting 10 to 30 ec. every tour to eight hours, with 
remarkable results. This method of treatment was 
universally adopted and lowered the mortality (21) to 
10 or If? peroent. 
Determinations (28) of the blood clotting time of 
every infant, should be>l1lade within the first few hours 
of life, and agair1 on the third o1!'tourth days. .Any 
clotting time over ten minutes, with or without 
symptoms, calls for an immediate injection of whole 
human blood. Then the clotting time should be determined 
every six hours, until it goes to ten minutes and remains 
there. This should be a routine proceedure in every 
infant. At least 20 cc. fresh human blood should be in-
jected subcutaneously, since Greb (12) in determining the 
value of subcutaneous injections of whole blood, in a 
series of 125 new born infants, found that 10 ec. produced 
but little effect on the bleeding or coagulation time. 
If hemorrhage has already ooourred, the treatment 
depends largely on the severity of the bleeding. If much 
blood has been lost, the general treatment (24) is like 
that of any other case of hemorrhage or shook. The 
infant should be kept quiet, handled and moved about as 
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little as possible. Heat should be applied to the body. 
If the symptoms are marked or the infant is weak, milk 
should be expressed from the mother's breast and fed by 
a medicine dropper or by gavage. 
If the hemorrhage is mild, many observers (15, 2) 
consider the subcutaneous injeetion of 15 to 30 00. of 
whole human blood every four to six hours as adequate. 
V!hen the infant's condition is serious (21) a transfusion 
should be done. About 15 percent of the body weight, 
is considered a safe amount of blood to transfuse at one 
time, if given slowly. 
pound of body weight. 
This amounts to 10 or 15 co. per 
Battley (2) considers 15 co. per 
kilogram of body weight as the proper amount for 
transfusion. 
Kugelmass,(16) believes that a transfusion should 
be given even in mild oases, sinoe they may rapidly 
become sever@, and the risk of a destructive intrao~anial 
hemorrhage should not be e~e~.d.He considers a trans-
fusion of 50 to 100 co. of citrated blood satisfactory. 
If the hemorrhagio condition is urg~~,30 cc. of blood 
may also be injected subcutaneously or intramuscularly, 
into each buttock, twice a day until the bleeding ceases. 
The subcutaneous or intramuscular injection requires no 
preliminary typing, but when the blood is administered 
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intravenously. agglutination tests should be made, because 
the serum of some new born infants contains agglutinins 
for adult corpuscles. The bleeding usually stops within 
twelve hours and a second transfusion is rarely necessary. 
This, however, is true only when the condition has been 
recognized early. 
Galbraith and Lewis (9},on the other hand. state that 
Biasi typed the blood of 100 mothers and their children, 
and in no case, found the maternal corpuscles agglutinated 
by the serum of the child. 
Coppolino (6) considers the intraperitoneal injection 
of 20 to 30 cc. of blood, an excellent method, since it 
requires no typing, and also is devoid of the difficulties 
encountered so frequently, in attempting to enter the vein 
of a new born infant. 
The best site for transfusion depends largely on the 
blood vessel that the individual operatortinds most 
acoessible. The external jugular veins. (9) internal 
saphenous veins, median basilio veins are suggested. 
Frequently great difficulty is encountered in entering these 
veins and the superior longitudinal sinus (3) is found more 
accessi bl e. 
Sidburg (3e) considers the umbilical veins patent and 
accessible for transfusion up to, and including the fourth 
day of life. Since Hemorrhagic Disease of the New Born 
32 
usually manifests itself prior to the fifth day, this is a 
route that may be utilized in this condition. Since no 
difficult technique is required, it is partioularly appro~ 
priate for the inexperienoed operator, who might experience 
d·1fficul ty in entering the superior longitudinal sinus. 
There is always the possibility that transfusion into the 
sinus,i:m.lcases of intracranial hemorrhage, might increase 
intracranial pressure. 
When there are-symptoms of intra.elt!ai.ialtlhemornh~u:~e, 
the pressure may have to be reduced by puncture, but this 
should not be done unl~ss urgent, until the injected 
blood has had time to increase the clotting power of the 
patients blood. Otherwise a fresh hemorrhage may result. 
In case of severe intracranial pressure, Strachauero 
(40) advises a decompression operation, and believes this 
usually to be suffiCient, without disturbing the clot. 
The delioate brain tissue of the infant withstands the 
effect of pressure poorly. The arohiteoture of the 
infant's skull is planned to relieve a oertain degree of 
increased intraoranial pressure~ being partially dis-
tensible by means of the broad sutures and the fontanelles. 
The fontanelles may be termed naturef#proPhylactic de-
, 
oompression. This provision, however, suffices for only 
the mildest degrees of increased pressure beyond which 
operative decompression must .be performed, to prevent the 
33 
degeneration of the brain or the impending medullary para-
lysis, in the more severe hemorrhages. This can all be 
avoided by routine coagulation and bleeding tests, and the 
prophylactic injecti~n of blood when both are found prolon@~~ 
ed. 
While it is unlikely that the actual treatment of 
Hemorrhagic Disease of the New Born will be changed by 
newer knowledge, prophylaxis will undoubtedly become more 
important. Some further work along this line is of 
interest. 
Sanford (29) in a study Of 50 new born infants found 
, 
that short exposure to ultra violet light lowered the 
bleeding time, but did not affeet the coagula ·tion time. 
The platelets were increased only temporarily. He conclud-
ed that short exposuresto ultra violet l~ght would serve as 
a therapeutic measure in infants with increased bleeding 
time,but that their coagulation time would have to be de-
oreased by other means. 
IvicCallum (22) made sim<~la.r observations. In the hospi-
tal for sick children at Toronto, there is a definate in-
crease of cases about October 1st, a maximum number din 
January, falling rapidly by Anril 1st and remaining low thro.ugh-
out the summer. This corresponds to the variation in the 
ultra violet light of the sun's rays. He advises the use 
of ultra violet light as a prophylactic measure. 
Moore and Brodie (23) consider avitaminosis as a cause 
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of hemorrhage in the new born, and advise the addition of 
foods rich in water soluable vitamine "Bn to the mother's 
prenatal diet. McCallum (22) holds a similar view. 
Kugelmass and Tritsch (19, 1) working along the line 
of prenatal treatment of Hemorrhagic Disease of the New 
Born, state that they believe that the blood of the foetus 
is in equilibrium with the maternal blood. Any deviation 
in the concentration of the clotting components would be 
manifested in the maternal blood studied early in the 
course of pregnancy. The evaluation of the blood clotting 
function of maternal blood would thus offer a basis of 
prediction of potential Hemorrhagic Disease of the New Born 
developing in utero. Such an early diagnosis would be more 
favorable for prenatal preventitive therapy. 
They report a case of a mother whose four previous 
babies died of Hemorrhagic Disease of the New Born. During 
the fifth pregnancy, the mother's blood was examined at 
the second month and found poor in clotting function and 
specifically low in prothrombin content - the characteriz-
ing deficiency factor in the blood of Hemorrhagic Disease 
of the New Born. The treatment of the mother consisted in 
an analysis of her nutritional habits, in order that her 
corrected food intake might be balanced and adequate, and 
particularly high in varied proteins (at least 6 gros. per 
kilogram of body weight) and varied lipins. The visceral 
organs were given because of their protein phospholipins 
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content, in this order: lung, kidney, testis, brain, heart, 
pancreas and liver. The acid-forming proteins were 
neutralized by base-forming fruits and vegetables. An ex-
cess of basic salts are requisite for a positive calcium 
balance as well as for their favorable effect on prenatal 
development. On this regimen, the mother's blood became 
normal, and a normal infant was delivered at full term. 
The chemical nature of the clotting components has 
been established as lipins for the platelets, originating 
in the bone marrow; and globulins for the prothrombin and 
fibrinogen, synthesized in the liver. Thus lipins and 
globulins are the sources of the blood-clotting substances, 
initially arising from the daily dietary. 
The nutritional regimen of the case cited (19) was as 
follows: 
8: 00 A. M. - A t}.-lrombopla~tic substance, frui ts, 
fructose, cream, coarse cereal, butter, eggs and bacon, 
acidophilus milk. 
12:00 A. M.- Calcium chloride in spleen marrow 15 cc. 
cooked and raw vegetables, raw visceral organs, bone 
marrow, stewed or raw fruits. 
6:00 P. M.- Calcium chllorideiin~~splee.n marrow, cooked 
vegetables, acidophilus milk, stewed and raw fruit. 
Kugelmass and Samuel (18) as the result of their ex-
perimental work, conclude that the prolonged feeding of a 
diet containing protein, increases the coagulability of 
36 
the blood and maintains the olotting factors at a high 
level. This recent investigation is extremely interest-
ing and prophylaxis will undoubtedly become more 
important. 
CONCLUSION: 
It has been shown that Hemorrhagic Disease of the 
New Born is a distinct disease entity, fairly frequent 
in occurrance and characterized by a prolonged coagula-
tion and bleeding time, occurring in new born infants 
during the first week of life. It bears some relation-
ship to the normal prolongation in coagulation time, 
occurring in new born infants, which reaches a maximum 
on the fifth day, and returns to the time of the first 
twenty-four hours before the tenth day of life. 
The essential symptom is spontaneous bleeding, which 
may be from any mucus surface or into any organ or part 
of the body, evident or concealed, unassooiated with any 
demonstrable anatomical pathology. 
It has been demonstrated that there is a aeficiency 
of prothrombin - an essential factor in the normal clott-
ing process, in the infant's blood at this time. Various 
explanations have been offered, but the essential cause 
of this deficiency still remains undetermined. 
The average new born infant during this time, is in 
a transitional period between release from the obstetri-
cian and supervision by the pediatrician, with consequent 
diffusal of medical responsibility, and delay in early 
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recognition of symptoms and the institution of appropriate 
treatment. Early recognition and treatment are the 
important factors in prognosis. 
Since blood studies permit of an earlier diagnosis 
than symptoms, coagulation and bleeding time determinations 
should be made routinely on every new born infant, on the 
first, third and fifth days of life. If the clotting time 
exceeds ten minutes or,:the bleeding time five minutes, 
even without symptoms, a prophylactic injection of 15 to 
30 cc. of whole human blood should be given suboutaneously 
every six to eight hours until the coagulation and bleed-
ing time return to normal and remain there. 
These tests are simple and can be done by anyone:; ;and'~, 
only by early recognition can the disastrous results of 
intracranial hemorrhage be avoided. It has been shown that 
50 percent of infants dying intrapartum or within a few 
days after birth, die from intracranial hemorrhage, and 
Hemorrhagic Disease of the New Born is the underlying basis 
of the majority of these fatalities. 
If hemorrhage has already occurred, whole human blood 
should be administered in tramuscu.larly, intraperi toneally 
or intravenously, depending on the severity of the condition 
and ,the experience of the operator. When blood is given 
intravenously, preliminary cross-agglutination tests are 
necessary,and the blood should be given in the amount of 10 
to 15 cc. per pound of body weight. The treatment with 
human blood has lowered the mortality to only a fraction of 
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that occurring before this method of treatment was employed. 
Recent investigation has shown thata.:1maternal diet 
high in the varied proteins and with a high water-soluable 
vitamine "Eff oontent, is of value in the prenatal prevention 
of the disease. D~tra violet light also is valuable in 
prophylaxis. 
What the future will bring is a matter of interesting 
oonjeoture, but the ultimate solution of the problem, may 
in all probability lie along the lines of the newer aspeots 
of nutrition. 
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UNIVERSITY HOSPITAL C.~E NO. 15242. 
BABY BROWN -- Born 11-27-24, male, wt. 9 lb.~i- oz. 
Labor was prolonged and difficulty was encountered 
in extraction of the after coming head. Six minutes 
elapsed before the head was delivered. 
Resusciiation was diffioult and infant did not cry 
but had shallow respiration with an occasional gasp. 
The buttocks were blue in color, the legs were in a 
semiflexed position and somewhat rigid. There was an 
occasional convulsi~e twitching of the left arm. 
The infant was put to the breast and nursed well. 
There was an elevation of temperature to 104 in the after-
noon, dropping to 102 in the evening. 
On the second day the infant had a temperature of 
101. 
Careful observation was advised and spinal puncture 
if necessary. There was no bulging of the fontanelles 
but an intracranial hemorrhage was considered possible. 
In the afternoon the infant became pale, refused to 
nurse and seemed very weak. The respiration was gasp-
ing and the cry weak. Caffeine Sodio-Benzoate was given 
hypodermically. A spinal punoture was attempted but a 
dry tap obtained. 
Infant died on the second day at 4:30 P. M. 
Clinioal Diagnosis -- Intracranial Hemorrhage. 
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NECROPSY. 
An attempt was made to do a spinal puncture, but the 
needle went in too far in the lower lumbar region and 
pure blood was aspirated. 
A cistern puncture was done and bloody spinal fluid 
with drawn. 
Head -- The left side of the brain was found to be 
congested, as well as the choroid plexuses in the ventrioles. 
Abdomen -- There was a large quantity of free blood 
in the peritoneal cavity (this aooounts for the free blood 
obtained on spinal punoture). 
A large dark hematoma oovered the right third of the 
liver, the hematoma being between the liver and its 
capsule. The oapsule at this point was ruptured on the 
lower portion and blood was oozing from this site. 
Pathologioal Diagnosis -- Hemorrhagic Disease of the 
New Born. 
UNIVERSITY HOSPITAL CASE NO. 10594. 
BABY GARCIA -- Born 3-27-23, female, wt. 8 lb. 1 oz. 
The mother was a para 4,with a 4 plus Wasserman. 
Delivery was normal though somewhat prolonged. 
The infant nursed well and was apparently normal un-
til the third day when she nursed poorly and a shiney, 
red, raised area was found over the buttooks. This was 
considered to be of an inflammatory nature. The tempera-
ture was 105.5 and remained there until the seventh day 
when it dropped to 98. 
47 
On the fourth day the ~welling began to extend up the 
baok and around the umbiliO~S. The infant vomited a dark 
! 
brown substance at interval~ during the last few days. 
I 
On the seventh day there were tetanio contractions of 
the hands and feet, the tis$ues seemed firm and leathery. 
! 
i 




The coagulation time o~ the seventh day was 12 
minutes and seven minutes on two determination. 
, 
" Infant died on the sev~nth day. 
NEO'OPSY. 
Inspeotion - The body ~s that of a fairly well nourish-
ed infant. The hair was d8fk and fine. The skin was dark 
with erythematous patches o~er the back and lateral portion 
! 
ot abdomen, and of a leathefY consistenoy. On palpation the 
tissues ~~. non-elastic 8n~ extremely ftrm and rigid. 
! 
The buttock's showed a dark mottling. There was bleed-
ing from the nose and mouth r 
I 
Abdomen - On cutting t*e abdominal wall, the tissues 
gave a firm resistanoe. Th, Peritoneum was glistening, and 
some clear fluid in the peritoneal cavity. 
! 
The liver, spleen and ~ancreas were normal. 
, 
The stomach was markedty distended with gas, showing 
multiple ulcerations about imm. in diameter over the entire 
I: 
wall, penetrating the mucosa and muscularis but not the 
! 
! 
serosa. On cut section a dark reddish substance resembl-
, 
ing old clotted blood was nqted in these uloerative 
penetrations, which on soraping was found to be adherent. 
I 
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The muoosa of the stomaoh was lined with fine granular 
clotted blood extending into the uloerative penetrations. 
The small intestine was negative, the appendix 
retrooecal and angulated. 
The kidneys appeared to be of normal size and were 
lobulated. The capsule stripped easily and on cut 
seotion appeared normal. 
Thorax - The normal olear fluid was present in the 
pleural cavity. 
Both lungs showed multiple hemorrhagic areas re-
sembling infarcts. The lateral posterior':'portions of the 
bases of both lungs were congested. The heart was nor-
mal, the foramen ovale funotionally olosed. 
S-pecial - On section the subcutaneous tissue of the 
buttooks was slightly greyish in oolor and showed sub-
outaneous hemorrhage. A smear was made of the expressed 
fluid and this showed pus oells, and on oulture staphlococ:ci 
were demonstrated. 
Summary of Pathologioal Findings: 
1. Purpura over buttooks. 
2. Diffuse induration of the suboutaneous tissue. 
3. Hemorrhage from nose and mouth. 
4. Penetrating uloerations of stomaoh wall with hemorrhage. 
5. Hemorrhagio infarcts of lungs. 
6. Subcutaneous staphlocooous infection over buttocks. 
Primary oause of death. 
Hemorrhagio Disease of Bew~Born. 
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Contributory or immediate cause of death. 
1. Gastrio Hemorrhage. 
2. Subcutaneous Infection. 
UNIVERSITY HOSPITAL CASE NO. 12834. 
BABY SMITH -- Born 1-26-24. 
Labor was normal in every respect and a normal male 
baby delivered. 
On the second day when the bowls moved, a large 
quantity of blood was passed. During the day several 
additional, severe hemorrhages oocurred from the bowls. 
TAe oase was diagnosed as Hemorrhagic Disease of the New 
Born and 14 cc of the mother's blood was injected into 
the buttocks. 
On the third day the coagulation time was found to 
be seven minutes. The hemorrhage continued, the infant 
having 22 bowl movements in 24 hours. Mother's blood 18 
cc was again injeoted into the buttocks. 
During the evening of the third day there was muscular 
twitching of the left side of the face, the arms twitohed 
and there was horizonal mystagmus to the left. The 
fontanelles were bulging so a spinal punoture was done, 
obtaining a bloody spinal fluid. 
The infant had no further hemorrhage, there was no 
more bulging of the fontanelles and all signs of intra-
cranial pressure disappeared. 
On the sevel{th'La~y there was some hemorrhage fram 
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the umbilical cord which beoame more marked on the next 
day. It was necessary to apply a purse-string suture 
around the unbilicus to establish hemostasis. 
A few days later the infant developed a yellow color 
of the skin, spastioity of the hands and finally died on 














Inspedtion -- The body was that of a very young infant, 
very pale in color. The skin was shriveled and shrunken, 
suggesting loss of body fluid and dehydration. There were 
no peteohiae, ecohymoses or bleeding from nose, mouth~ eyes, 
umbilicus or anus. 
The anterior fontanelle was open and there was no 
bulging. 
Abdomen -- The peritoneum was smooth and there was no 
free fluid in the peritoneal cavity. 
The liver was not enlarged but contained many dark 
brown pigmented areas. The intestine and stomach were very 
pale in color and did not show any hemorrhagic areas. 
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The spleen and panoreas were normal in size and 
appearanoe. 
Thorax -- Both lungs were orepitant thraughout. 
The heart was firm and smooth. The perioardium 
was smooth. 
Head -- There was a large quantity of blood whioh 
had distended the subaraohnoid space on both sid.es. 
There was no flattening of the oonvolutions or 
hemorrhage into the brain substance. 
Summary of Pathologioal Finds: 
1. Extensive subaraohnoid hemorrhage 
Primary Cause of Death: 
Hemorrhagio Disease of New Born 




In searching through the files of the University 
Hospital "Hemorrhagic Disease of the New Born ff was not 
listed in the index. However, the death records were 
gone over and three cases were discovered. No effort 
was made to secure cases outside the University 
Hospital, since it was felt that laboratory work would 
probably be lacking or inadequate, and that they would 
possess no advantage over cases reported in the litera-
ture. 
University Hospital Case No. 15242: Labor was 
difficult and prolonged. The infant showed immediate 
evidence of intracranial hemorrhage,as indicated by the 
muscular twitching and rigidity; due undoubtedly to the 
trauma of delivery. On the afternoon of the second day, 
evidences of severe internal hemorrhage appeared. At 
autopsy, intracranial hemorrhage ~~d a rupture of the 
capsule of the liver were demonstrated. No bleeding or 
coagulation time determinations were made. In the absence 
of these tests, the findings are inconclusive. 
University Hospital Case No. 10594: The symptoms 
given,as occurring on the third day,were rather vague, 
but probably indicated hemorrhage. However, there was 
also evidence of infection. On the seventh day there 
were manifest signs of hemorrhage, with evidences of a 
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severe infection which on autopsy was found to be B. 
staphlococcus. The coagulation time on the seventh day 
was tound to be seven and twelve minutes on two determina-
tions, giving an average for the two tests of nine and 
one-half minutes. This is not above the accepted normal 
range. In the absence of a prolongation of coagulation 
time, and with no bleeding time determinations having 
been made, this may have been a symptomatic hemorrhage 
as a result of/infection, rather than a manifestation of 
true Hemorrhagic Disease of the New Born. 
University Hospital Case No. 12834: This infant 
showed all the manifestations of Hemorrhagic Disease of 
the New Born, both in symptoms and course. However, the 
coagulation time on the third day was seven minutes, and 
according to accepted standards this falls within the 
normal rang'6, but no bleeding time determinations were 
made. The Hemorrhagic Disease of the New Born is a 
complex of delayed coagulation and increased bleeding 
time. 
The history given in the case records is inadequate, 
and the evidence is confusing. The reasons for the 
failure to include these cases in the Thesis, are quite 
obvious. 
